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AMENDMENT UNDER 37 C.F.R. § 1.1 1 1 Q83600 
U.S. Application No. 10/507,349 

AMENDMENTS TO THE CLAIMS 

This listing of claims will replace all prior versions and listings of claims in the 
application: 

LISTING OF CLAIMS: 

1 . (currently amended): A film-coated powder having a coating film on the surface 

of substrate particles, which has spectrophotometric characteristic in that, when the ratio of the 
length at 400 nm between 380 and 780 nm on measuring the reflection spectrum from the 
vertical reflection light of the film-coated powder (wavelength definition width L) to the height 
of the reflectance 100 % in the vertical axis (reflectance definition width R), L/R is 5/2, then the 
ratio of the peak height (H) to the half- value width (W), H/W is at least K wherein a substrate 
constituting said substrate particles is selected from the group consisting of a metal and a metal 
compound but excluding oxides of silicon . 

2. (original): The film-coated powder according to claim 1, wherein the coating film 
comprises two or more layers. 

3. (currently amended): The multi layer film-coated powder according to claim 1, 
wherein the coating film comprises two or more layers having a different refractive index, and 

the thickness of each layer of the coating film is so designed that the reflection intensity 
R (X) of the multi-layer film-coated powder, as corrected in point of the shape and the particle 
size thereof from the reflection intensity R fla t of the multi-layer film of the correspondingmulti- 
layer film-coated flat specifically selected in point of the material of the substrate particles, the 
number of the coating layers, the coating order of the coating layers, the material of the coating 
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layers and the desired reflected light wavelength, may be the maximum value or the minimum 
value at a desired wavelength. 

4. (currently amended): The multi layer film-coated powder according to claim 3, 
wherein the thickness of each layer of the coating film is so designed that the R(X) value may be 
the maximum value or the minimum value at a desired wavelength when the matters based on 
the material of the substrate particles, the number of the coating layers, the coating order of the 
coating layers, the material of the coating layers and the desired reflected light wavelength all 
specifically selected herein are introduced into the following recurrence formula (1) to give the 
multi-layer film reflection intensity, 

R _ r MJ + R JJ-i ex P(- 2i5 j) 

™ l + W*jj-i ex P(- 2iS j> 

(i) 

26 j = Y DjdjC0S * j 

wherein Rj+ij indicates the amplitude reflection intensity between the j-th layer from the 
bottom and the layer just above it; 

j indicates an integer of 1 or more (j - 1 = 0 indicates the substrate); 
i indicates an imaginary unit; 

rj+g indicates the Fresnel reflectance coefficient of the interface between the j-th layer 
from the bottom and the layer just above it; 
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Rjj.i indicates the amplitude reflection intensity between the Q-\)th layer from the bottom 
and the layer just above it; 

25j indicates the phase difference at the j-th layer from the bottom, 

X indicates the desired reflected light wavelength; 

nj indicates the refractive index of the j-th layer from the bottom; 

dj indicates the thickness of the j-th layer from the bottom; 

(|>j indicates the light incident angle into the j-th layer from the bottom, 

and the resulting Rfi at value is further applied to the following equation (2): 

i?(A) - Jf sin 28 ■ R flat (A,6>) • dO (2) 

wherein 0 indicates the incident angle into the outermost layer, to thereby take the shape- 
dependent correction of the value into consideration for the film thickness. 

5. (currently amended): The multi layer film-coated powder according to claim 3, 
wherein the thickness of each layer of the coating film is determined by coating the selected 
substrate particles with the selected multiple coating layers with stepwise varying the thickness 
of the layers in some types to give a film-coated powder for particle size correction, then 
measuring the actual film thickness (d M ) of each coating layer of the film-coated powder, 
analyzing the film-coated powder with a spectrometer to obtain the optical film thickness (nd) of 
each coating layer of the film-coated powder, computing the ratio, nd/nd M , of the optical 
thickness (nd) of each coating layer to the product (nd M ) of the actually-measured film thickness 
of each coating layer of the film-coated powder and the refractive index thereof (n), and 
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multiplying the ratio nd/nd M by 28j in the following recurrence formula (1) to give the 
multi-layer film reflection intensity, 

R _ r W + R JJ-i eX P(- 2i5 j) 

>,J l + «- WJ R jJ . 1 e X p(-2i6 J ) 

(1) 

4ji 

26j «■ — iijdj cos<|)j 

wherein Rj+ij indicates the amplitude reflection intensity between the j-th layer from the 
bottom and the layer just above it; 

j indicates an integer of 1 or more (j - 1 = 0 indicates the substrate); 
i indicates an imaginary unit; 

rj+ij indicates the Fresnel reflectance coefficient of the interface between the j-th layer 
from the bottom and the layer just above it; 

Rjj.i indicates the amplitude reflection intensity between the (j-\)th layer from the bottom 
and the layer just above it; 

25j indicates the phase difference at the j-th layer from the bottom, 

X indicates the desired reflected light wavelength; 

nj indicates the refractive index of the j-th layer from the bottom; 

dj indicates the thickness of the j-th layer from the bottom; 

<Jy indicates the light incident angle into the j-th layer from the bottom, 
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to obtain the intended film thickness as corrected in point of the spectral characteristics of 
the multi-layer film-coated powder. 

6. (currently amended): The multi layer film-coated powder according to claim 5, 
wherein the measurement of the actual film thickness (d^) of each coating layer of the film- 
coated powder for particle size correction is attained by cutting each particle of the powder and 
analyzing the cut face thereof. 

7. (currently amended): The multi layer film-coated powder according to claim 6, 
wherein the film-coated particles for particle size correction are cut by processing them with 
focused ion beams. 

8. (original): A coating composition which comprises the film-coated powder 
according to claim 1. 

9. (original): A coated material formed by applying the coating composition 
according to claim 8. 

10. (currently amended): A multi-layer film-coated powder, which comprises at least 
two coating layers having a different refractive index on the substrate particles thereof and which 
reflects light having a specific wavelength, 

wherein the thickness of each layer of the coating film is so designed that the reflection 
intensity R (k) of the multi-layer film-coated powder, as corrected in point of the shape and the 
particle size thereof from the reflection intensity Rfl a t of the multi-layer film of the corresponding 
multi-layer film-coated flat specifically selected in point of the material of the substrate particles, 
the number of the coating layers, the coating order of the coating layers, the material of the 
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coating layers and the desired reflected light wavelength, may be the maximum value or the 
minimum value at a desired wavelength , wherein a substrate constituting said substrate particles 
is selected from the group consisting of a metal and a metal compound but excluding oxides of 
silicon . 

1 1 . (original): The multi-layer film-coated powder according to claim 10, wherein 
the thickness of each layer of the coating film is so designed that the R(A,) value may be the 
maximum value or the minimum value at a desired wavelength when the matters based on the 
material of the substrate particles, the number of the coating layers, the coating order of the 
coating layers, the material of the coating layers and the desired reflected light wavelength all 
specifically selected herein are introduced into the following recurrence formula (1) to give the 
multi-layer film reflection intensity, 

R _ r MJ + R JJ-i eX P(- 2i5 j) 

J+U l + r j+ uRjj-,exp(-2i6 J ) 

(i) 

26j = — njdjCOsfy 

wherein Rj+g indicates the amplitude reflection intensity between the j-th layer from the 
bottom and the layer just above it; 

j indicates an integer of 1 or more (j - 1 = 0 indicates the substrate); 
i indicates an imaginary unit; 
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rj+ij indicates the Fresnel reflectance coefficient of the interface between the j-th layer 
from the bottom and the layer just above it; 

Rjj-i indicates the amplitude reflection intensity between the (j-l)th layer from the bottom 
and the layer just above it; 

25j indicates the phase difference at the j-th layer from the bottom, 

X indicates the desired reflected light wavelength; 

nj indicates the refractive index of the j-th layer from the bottom; 

dj indicates the thickness of the j-th layer from the bottom; 

(|>j indicates the light incident angle into the j-th layer from the bottom, 

and the resulting Rfi at value is further applied to the following equation (2): 

R(K) = J£ sin 26 • R flat (A,0) • d& (2) 

wherein 0 indicates the incident angle into the outermost layer, to thereby take the shape- 
dependent correction of the value into consideration for the film thickness. 

12. (original): The multi-layer film-coated powder according to claim 10, wherein 
the thickness of each layer of the coating film is determined by coating the selected substrate 
particles with the selected multiple coating layers with stepwise varying the thickness of the 
layers in some types to give a film-coated powder for particle size correction, then measuring the 
actual film thickness (d M ) of each coating layer of the film-coated powder, analyzing the film- 
coated powder with a spectrometer to obtain the optical film thickness (nd) of each coating layer 
of the film-coated powder, computing the ratio, nd/nd M , of the optical thickness (nd) of each 
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coating layer to the product (nd M ) of the actually-measured film thickness of each coating layer 
of the film-coated powder and the refractive index thereof (n), and 

multiplying the ratio nd/nd M by 28j in the following recurrence formula (1) to give the 
multi-layer film reflection intensity, 

R m r j.u + Vi ex P(- 2i5 j) 
J *' J " 1 + r wj R jj-. e *P(- 2i6 j) 

(1) 

4ji 

26j = — Djdj cos<()j 

wherein R J+ ij indicates the amplitude reflection intensity between the j-th layer from the 
bottom and the layer just above it; 

j indicates an integer of 1 or more (j - 1 - 0 indicates the substrate); 
i indicates an imaginary unit; 

rj+ij indicates the Fresnel reflectance coefficient of the interface between the j-th layer 
from the bottom and the layer just above it; 

Rjj-i indicates the amplitude reflection intensity between the (j-l)th layer from the bottom 
and the layer just above it; 

25j indicates the phase difference at the j-th layer from the bottom, 

X indicates the desired reflected light wavelength; 

nj indicates the refractive index of the j-th layer from the bottom; 

dj indicates the thickness of the j-th layer from the bottom; 
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(|)j indicates the light incident angle into the j-th layer from the bottom, 
to obtain the intended film thickness as corrected in point of the spectral characteristics of 
the multi-layer film-coated powder. 

13. (original): The multi-layer film-coated powder according to claim 12, wherein 
the measurement the actual film thickness (divi) of each coating layer of the film-coated powder 
for particle size correction is attained by cutting each particle of the powder and analyzing the 
cut face thereof 

14. (original): The multi-layer film-coated powder according to claim 13, wherein 
the film-coated particles for particle size correction are cut by processing them with focused ion 
beams. 

1 5. (currently amended): A method for producing a multi-layer film-coated powder, 
which comprises providing at least two coating layers having a different refractive index on the 
substrate particles thereof and which reflects light having a specific wavelength, wherein a 
substrate constituting said substrate particles is selected from the group consisting of a metal and 
a metal compound but excluding oxides of silicon, 

wherein the thickness of each layer of the coating film is so determined that the reflection 
intensity R (k) of the multi-layer film-coated powder, as corrected in point of the shape and the 
particle size thereof from the reflection intensity Rn at of the multi-layer film of the corresponding 
multi-layer film-coated flat specifically selected in point of the material of the substrate particles, 
the number of the coating layers, the coating order of the coating layers, the material of the 
coating layers and the desired reflected light wavelength, may be the maximum value or the 
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minimum value at a desired wavelength, and the intended powder is produced so that it may 
have the thus-determined film thickness. 

16. (currently amended): A method for producing the multi-layer film-coated powder 
according to claim 2 which comprises providing two or more coating films on the surface of the 
substrate particles , wherein the thickness of each layer of the coating film is so determined that 
the reflection intensity R (k) of the multi-layer film-coated powder, as corrected in point of the 
shape and the particle size thereof from the reflection intensity Rfl at of the multi-layer film of the 
corresponding multi-layer film-coated flat specifically selected in point of the material of the 
substrate particles, the number of the coating layers, the coating order of the coating layers, the 
material of the coating layers and the desired reflected light wavelength, may be the maximum 
value or the minimum value at a desired wavelength, and the intended powder is produced so 
that it may have the thus-determined film thickness. 

1 7. (original): The method for producing a multi-layer film-coated powder according 
to claim 15 or 16, wherein the thickness of each layer of the coating film is so designed that the 
R(k) value may be the maximum value or the minimum value at a desired wavelength when the 
matters based on the material of the substrate particles, the number of the coating layers, the 
coating order of the coating layers, the material of the coating layers and the desired reflected 
light wavelength all specifically selected herein are introduced into the following recurrence 
formula (1) to give the multi-layer film reflection intensity, 
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Q83600 



R 



r J+iJ + R JJ-i expt-fldj) 
1 + r J + iJ R JJ--i ex P(- 2i6 j) 



0) 



26j = — Djdj cosfy 



wherein Rj+ij indicates the amplitude reflection intensity between the j-th layer from the 
bottom and the layer just above it; 

j indicates an integer of 1 or more (j - 1 = 0 indicates the substrate); 
i indicates an imaginary unit; 

rj+ij indicates the Fresnel reflectance coefficient of the interface between the j-th layer 
from the bottom and the layer just above it; 

Rjj.i indicates the amplitude reflection intensity between the (j-l)th layer from the bottom 
and the layer just above it; 

25j indicates the phase difference at the j-th layer from the bottom, 

X indicates the desired reflected light wavelength; 

nj indicates the refractive index of the j-th layer from the bottom; 

dj indicates the thickness of the j-th layer from the bottom; 

4j indicates the light incident angle into the j-th layer from the bottom, 

and the resulting R flat value is further applied to the following equation (2): 
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Q83600 



R{X) = £ sin 29 • R flat (A,<9) • dO (2) 

wherein 0 indicates the incident angle into the outermost layer, to thereby attain the 
shape-dependent correction of the value for the film thickness. 

18. (original): The method for producing a multi-layer film-coated powder according 
to claim 15 or 16, wherein the thickness of each layer of the coating film is determined by 
coating the selected substrate particles with the selected multiple coating layers with stepwise 
varying the thickness of the layers in some types to give a film-coated powder for particle size 
correction, then measuring the actual film thickness (dM) of each coating layer of the film-coated 
powder, analyzing the film-coated powder with a spectrometer to obtain the optical film 
thickness (nd) of each coating layer of the film-coated powder, computing the ratio, nd/nd M , of 
the optical thickness (nd) of each coating layer to the product (nd M ) of the actually-measured 
film thickness of each coating layer of the film-coated powder and the refractive index thereof 
(n), and 

multiplying the ratio nd/ndM by 25j in the following recurrence formula (1) to give the 
multi-layer film reflection intensity, 
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Q83600 



R 



r j+u + R jj-i ex P(- 2i6 j) 
1 + r MJ R jj-i exp(-2i6j) 



(i) 



4tc 



wherein Rj+ij indicates the amplitude reflection intensity between the j-th layer from the 
bottom and the layer just above it; 

j indicates an integer of 1 or more 0-1=0 indicates the substrate); 
i indicates an imaginary unit; 

rj+ij indicates the Fresnel reflectance coefficient of the interface between the j-th layer 
from the bottom and the layer just above it; 

Rjj_] indicates the amplitude reflection intensity between the (j-l)th layer from the bottom 
and the layer just above it; 

26j indicates the phase difference at the j-th layer from the bottom, 

X indicates the desired reflected light wavelength; 

nj indicates the refractive index of the j-th layer from the bottom; 

dj indicates the thickness of the j-th layer from the bottom; 

<|)j indicates the light incident angle into the j-th layer from the bottom, 

to correct the spectral characteristics of the powder having the coating layers for the 
substrate particle size-dependent correction of the value for the film thickness, and forming the 
coating layers so that they may have the thus-corrected spectral characteristics. 
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19. (original): The method for producing a multi-layer film-coated powder according 
to claim 18, wherein the measurement the actual film thickness (d M ) of each coating layer of the 
film-coated powder for particle size correction is attained by cutting each particle of the powder 
and analyzing the cut face thereof. 

20. (original): The method for producing a multi-layer film-coated powder according 
to claim 1 9, wherein the film-coated particles for particle size correction are cut by processing 
them with focused ion beams. 

21 . (new): The film-coated powder according to claim 1 , wherein a material 
constituting said coating film is selected from the group consisting of metal compounds and 
organic substances. 

22. (new): The film-coated powder according to claim 1, wherein said coating film is 
a colorless transparent film. 

23. (new): The multi-layer film-coated powder according to claim 10, wherein a 
material constituting said coating film is selected from the group consisting of metal compounds 
and organic substances. 

24. (new): The multi-layer film-coated powder according to claim 10, wherein said 
coating film is a colorless transparent film. 

25. (new): The film-coated powder according to claim 1, wherein said substrate 
constituting said substrate particles is a metal. 

26. (new): The multi-layer film-coated powder according to claim 10, wherein said 
substrate constituting said substrate particles is a metal. 
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27. (new): The film-coated powder according to claim 25, wherein said metal is 
selected from the group consisting of iron, nickel, chromium, titanium and aluminum. 

28. (new): The multi-layer film-coated powder according to claim 26, wherein said 
metal is selected from the group consisting of iron, nickel, chromium, titanium and aluminum. 

29. (new): The film-coated powder according to claim 1, wherein said substrate 
constituting said substrate particles is a metal or a metal oxide selected from the group consisting 
of oxides of iron, nickel, chromium, titanium and aluminum. 

30. (new): The film-coated powder according to claim 10, wherein said substrate 
constituting said substrate particles is a metal or a metal oxide selected from the group consisting 
of oxides of iron, nickel, chromium, titanium and aluminum. 
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